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Current state of VBDs in the U.S. ςincreasing 
cases (2004-2016)
ÅBetween 2004 and 2016, more than 640,000 cases of VBDs were 

reported in the US.  

ÅThe number of reported cases of disease from mosquito, tick, and flea 
bites has more than tripled.

ÅTick-borne diseases accounted for over 75% of reported VBD cases 

ÅMosquito-borne disease epidemics happen more frequently.

ÅThe reported data substantially underestimate actual disease 
occurrence (8 to 70 fold depending on the disease). 

Source: Rosenberg R, et al. Trends in Reported Vector-Borne Diseases Cases ςUnited States and U.S. Territories, 2004-2016. 
MMWR Morb Mortal WklyRep. Vol. 67 , 2018.



New disease threats (2004 ς2018) 
ÅChikungunya and Zika viruses caused outbreaks in the US for the first time.

ÅSeven new tick-borne agents shown to infect people in the US. 

ÅDiscovery of exotic tick vector Haemaphysalislongicornis

More people at risk 
ÅGlobal commerce moves mosquitoes, ticks, and fleas around the world.

ÅInfected travelers can introduce and spread novel pathogens globally.

ÅMosquitoes and ticks move disease agents into new areas of the US, causing 
more people to be at risk. 

ÅChanging climate and land-use patterns increase exposure to disease vectors



Reported nationally notifiable mosquito-borne*, tick-borne+, 
and flea-borne disease cases ςUS states and territories, 
2004-2016

* Mosquito-borne case counts include both locally transmitted and travel-associated cases.
+ A total of 89 flea-borne disease cases (plague) were reported during 2004-2016, ranging from two cases in 2010 to 16 cases in 2015. 
The cases are not depicted on the  figure.

Source: Rosenberg R, et al. Trends in Reported Vector-Borne Diseases Cases ςUnited States and U.S. Territories, 2004-2016. MMWR
Morb Mortal WklyRep. Vol. 67 , 2018.



Tick-Borne Diseases 



Total tick-borne disease cases, United States, 2004 ς2017 
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In 2017, a record number of cases of tick-borne disease were 
reported to CDC

Reported Tick-bornediseases, U.S. 2016 2017

Lymedisease (confirmed and probable) 36,429 42,743 

Anaplasmosis/EhrlichiosisϞ 5,750 7,718 

Spotted Fever Rickettsiosis§ 4,269 6,248 

Babesiosis§§ 1,910 2 2,368 

Tularemia 230 239 

Powassanvirus 22 33 

Total 48,610 59,349  

Ϟ Anaplasmosisand ehrlichiosiswere reported separately after 2008 but are combined here for the entire period
§Includes R. rickettsii, R. parkeri, R. species 364D
§§Babesiosissurveillance data are reported independently to different CDC programs. For this reason, surveillance 
data reported elsewhere might vary slightly from data reported in this summary



Reported Lyme Disease Cases by Year, U.S., 1991-2017
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Expanding geographic range of Lyme disease cases

Source: cdc.gov/lyme/stats/index.html 

Distribution of reported Lyme disease cases, 2001 and 2017

2001 2017



1996 2015

Geographic expansion of ticks locations where Ixodes 
scapularis recorded

Established: >6 or more ticks or >1 life stage recorded in a single year 

Reported:<6 individuals of a single life stage recorded in a single year

ÁDennis DT, NekomotoTS, Victor JC, et al. J Med Entomol. 1998 Sep;35(5):629-38.

ÁEisen RJ, Eisen L, Beard CB. J Med Entomol. 2016 Mar;53(2):349-86. 



Discovery of tick-borne pathogens as causes of human 
disease by year, 1960ς2016 

1960 1980 2000 2020
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(ehrlichiosis)

Ehrlichiaewingii
(ehrlichiosis)

Anaplasma
phagocytophilum
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(rickettsiosis)
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ÅYear represents when tick-borne pathogen was recognized as cause of human disease.

ÅAdapted from: Paddock CD, Lane RS, Staples JE, LabrunaMB. 2016. In: Mack A, Editor. Global health impacts of vector-borne diseases: 
workshop summary. National Academies Press. p. 221-257. 

Amblyommaspp.
Dermacentorspp. 
Ixodesspp. 



Drivers of tick-borne disease emergence

ÅReforestation

ÅOverabundant deer 

ÅExpansion of suburbia into 
wooded areas

ÅAbundant habitat around homes 
for Lyme reservoir hosts 

ÅIncreased numbers of ticks

ÅIncreased exposure opportunities 
in people 

Source:K. Stafford, CT Agricultural Experiment Station

Source: 
Bald hills: New England before the trees 
returned. From Thoreau's Country.
American Scientist Online
http://www.amercanscientist.org

http://www.amercanscientist.org/


Haemaphysalis longicornis (Asian LonghornedTick) 

ÅDiscovered in New Jersey in 2017, and now reported from ten U.S. 
states (Arkansas, Connecticut, Kentucky, Maryland, North Carolina, 
New Jersey, New York, Pennsylvania, Virginia, and West Virginia)
ÅDocumented in 49 counties or county equivalents 
ÅReported from 15 animal species and from humans
ÅPathogens found in these ticks in other parts of the world, that are 

enzootic in the U.S., include Borrelia, Anaplasma, Ehrlichia, 
Rickettsia, Babesia, and Theileria. 
ÅAdditional concerns about potential transmission of viral pathogens 

in the U.S., including Heartland and Powassanviruses 
ÅPotential for broad U.S. distribution 

Sources:
Beard CB, et al. Multistate Infestation with the Exotic DiseaseςVector Tick Haemaphysalis longicornis τ
United States, August 2017ςSeptember 2018. MMWR Morb Mortal WklyRep. Vol. 67 , 2018. 

National Haemaphysalis longicornis (Asian longhornedtick) Situation Report. November 13, 2018. USDA 



Mosquito-Borne Diseases 



Recent arboviral disease outbreaks in the continental U.S.


